The solid-state fermentation, reusing soybean curd residue (SCR) as a solid 25 substrate, was conducted for producing polysaccharides by Flammulina velutipes (F. 26 velutipes). The optimal fermentation conditions were 74.5% of moisture content, 9.69 27 of inoculum size and 30.27 of C/N ratio by response surface methodology. 59.15 mg/g 28 of polysaccharides were obtained. F. velutipes polysaccharides were subsequently 29 extracted from fermented SCR by ultrasonic assisted extraction. The optimal extract 30 conditions were 30 min, 80 ℃, 150 watt and 20 of water to solid ratio and 106.74 31 mg/g of polysaccharides were obtained. Furthermore, the antioxidant and the 32 immunomodulatory activities of polysaccharides were assessed. The results showed 33 that polysaccharides exhibited a strong DPPH radical scavenging activity, SOD-like 34 activity, stimulatory the proliferation of the macrophage, the production of nitric 35 oxide, phagocytosis and the protection on Doxorubicin damage. These could lay the 36 foundation for changing SCR into a nutritious functional food or a food additive.
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In recent years, there has been an unprecedented increase in interest in the more efficient utilization of the agro-industrial residues because their application provide an 9 calculated based on a standard curve obtained with D-glucose. The crude polysaccharides (10 mg), dissolved in 2 M trifluoroacetic acid (TFA, 2 180 mL), was hydrolyzed at 120 ℃ for 3 h in asealed glass tube. The hydrolyzate was 181 repeatedly co-concentrated with methanol to remove the excess acid at 50 ℃, and 182 then the hydrolyzed products were prepared for acetylation. The acetylation was 183 carried out with 10 mg hydroxylamine hydrochloride and 0.5 mL pyridine by heating 184 in a water bath for 30 min at 90 ℃. After incubation, the tubes were removed from 185 the heat block, allowed to cool to room temperature, and then 0.5 mL of acetic 186 anhydride was added and mixed thoroughly by vortexing. The tubes were sealed and 187 incubated in a water bath shaker set at 90 ℃ for 30 min again. After cooling, 188 approximately 0.1 mL of clear supernatant was added to the autosampler vials with 189 inserts for injection into the gas chromatograph on a GCMS-QP2010Plus 190 (SHIMADZU, JAP) instrument equipped with a hydrogen flame ionization detector, 191 using a DB-1 column (30 m × 0.25 mm × 0.25 µm). The following chromatographic 192 conditions were used: high-purity helium was used as the carrier gas at a flow rate of 193 1 mL/min. The temperature of the injector and detector was 250 ℃. An initial 194 column temperature held at 60 ℃ for 2 min followed by 15 ℃/min to 180 ℃ and 195 then 4 ℃/min to 250 ℃ for 3min. Injections were made in the splitless mode. The 196 temperature of mass spectrometer ion source was 250 ℃. 1 µL sample was injected 197 into the column with the split ratio of 10:1. The free radical scavenging activities of the extracts were measured by using 201 1,1-diphenyl-2-picryl-hydrazyl (DPPH·) (Shuang li, et al., 2011) . Briefly, 0.2 mL of 202 polysaccharides extract at various concentrations was added to 3.3 mL of DPPH 
Where A blank 1 , A blank 2 , A blank 3 and A sample were the absorbance of blank 1, blank 226 2, blank 3 and the sample respectively. The nitrite accumulation was measured using Griess reagent and used as an 240 indicator of nitric oxide (NO) production in the medium (Di, et al., 2011; 241 Gamal -Eldeen, et al., 2007) . Based on the single-factor experiment, three variables (the inoculum size, the 299 moisture content and the C/N ratios) were used to determine the optimum levels of 300 these parameters and their interactions according to 20 days of fermentation time and 301 5.5 of pH value. There was a considerable variation in the yield of polysaccharides 302 depending upon the fermentation conditions, as shown in Table 3 . The replication at 303 the center point conditions resulted in a higher yield of polysaccharides than at the 304 other levels. The predicted response Y for the production of polysaccharides was 305 obtained as follows: The cells were incubated with various concentrations of F. velutipes polysaccharides (1.25, 2.5, 5, 10, 20 and 40 µg/mL) and 1 µg/mL of LPS for 48 h. The data were expressed as means ± S.D. (n=3), (**p<0.01 in comparison with the control). Fig.7 The effect of F. velutipes polysaccharides from fermented soybean curd residue on DOX-induced the macrophage RAW 264.7 cells survival rate. The macrophage RAW 264.7 cells were incubated with DOX (5 µM) in the presence or absence of various concentrations of F. velutipes polysaccharides (2.5, 5, 10 and 20 µg/mL) for 24 h. The data were expressed as means ± S.D. (n=3). (* p<0.05, **p<0.01 in comparison with DOX). With 20 days of the fermentation time and 5.5 of pH value, the experiment was repeated four times and the response represents average values. p* < 0.05, ** p < 0.01 
